Amiodarone-induced lymphocyte toxicity and mitochondrial function.
Amiodarone is one of the most effective antiarrhythmic drugs available. However, its use is often limited by potentially life-threatening toxicities, including hepatotoxicity and pulmonary toxicity. We have used human lymphocytes as a system in which to study amiodarone-induced cytotoxicity. Using a tetrazolium dye reduction assay, we observed amiodarone-induced cytotoxicity with a lethal dose (LD)50 of 10.0 +/- 31.1 microM (mean +/- SD, n = 5) with a cellular concentration of 2.2 +/- 0.2 million/ml and of 55.5 and 39.2 microM with cellular concentrations of 8.9 and 7.2 million/ml, respectively, after only 2.75 h of drug exposure. Damage to mitochondria, but not other organelles, was observed with electron microscopy at an amiodarone concentration of 7.3 microM. Alterations in ATP synthesis and lactate dehydrogenase (LDH) release from cells had concentration-response curves similar to those for cytotoxicity. However, we did not observe extracellular accumulation of adenine nucleotides. These results suggest that amiodarone may have a direct toxic effect on mitochondria, beginning at < 10 microM, with membrane-damaging effects at higher drug concentrations.